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Vous êtes Thésée… 
 
Ariane est votre alliée ! 
 
La poésie entre vous : 
 
Git et son langage ! 
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Les questions que se pose Thésée! 
« Qui a modifié le fichier X, il marchait bien avant et maintenant il 
provoque des bugs ! » ; 
« Robert, tu peux m’aider en travaillant sur le fichier X pendant que 
je travaille sur le fichier Y ? Attention à ne pas toucher au fichier Y 
car si on travaille dessus en même temps je risque d’écraser tes 
modifications ! » ; 
« Qui a ajouté cette ligne de code dans ce fichier ? Elle ne sert à 
rien ! » ; 
« À quoi servent ces nouveaux fichiers et qui les a ajoutés au code 
du projet ? » ; 
« Quelles modifications avions-nous faites pour résoudre le bug de 
la page qui se ferme toute seule ? » 
-> Thésée aurait dû utiliser un fil d’Ariane alias un logiciel de gestion 
de versions! 
 
8 Git : 
 
Le fil d’Ariane de vos projets, 
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Basé sur les travaux de  : 
Christophe Demarey, Julien Vandaele 
Research Centre INRIA Lille – Nord Europe 
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Why using SCM (Source Code Mangement)? 
 
Old school 
cp myAlgo.c myAlgoWithFunctionalityB 
cp myAlgo.c myAlgoWithFunctionalityC 
=> Which one is the latest? 
 
cp myAlgo.c myAlgo-v1.c 
cp myAlgo.c myAlgo-v2.c 
=> Which one has functionality B ? 
SCM 
•  One revision per functionality 
•  Author name + date 
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Why using SCM? 
•  Retrieve a previous version 
•  Know when a feature / a bug has been introduced 
•  Be able to diff files to easily find a bug, … 
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Why using SCM? 
Cooperative work 
•  Share the same vision of a software / document 
–  A single reference repository 
–  Avoid sending files via email to your colleagues 
–  Be able to work in parallel on the same files 
–  No manual diff 
–  Automatic merge 
–  Conflict management 
Product management 
•  Mainline for the development release 
•  Branches for experiments, maintenance revisions 
•  Tags for releases 
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What are SCM usages? 
•  Version history 
•  Navigation 
•  Retrieve older versions 
•  ... 
•  Collaborative work 
•  Simultaneous work of several people on the same project 
–  ex: Conflicts resolution 
•  Fork / work on another branch 
–  ex: A PhD student who wants to start an experimentation 
•  Shouldn't be used to backup! Even if it saves a copy of your work... 
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What are SCM usages? 
•  Git is good to manage text files (based on diff) : 
•  Scripts or code in any language 
•  Article/documentation .tex 
•  Web site in html 
•  System configuration files 
•      Less suitable for : 
•  Binaries 
•  Solutions : git-annex, git-lfs, git-fat, git-bigfile, git-bigstore, git-sym, … 
•  Formatted text (Microsoft Word, Open Office, PDF etc.) 
•  Solution : Combine git with a diff tool such as Word Diff or Pandoc 
•  Images 
•  .dll 
•  Databases (like MySQL) 
•  Solution : Use Git for the output of mysql dump 
•   ...   
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Core Notions 
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Core notions > Organization 
Working copy 
[~/my_project/] 
•  Private workspace 
•  State information 
Project 1 
My computer 
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Core notions > Organization 
Server repository 
[//server/repository/] 
Working copy 
[~/my_project/] 
•  All versions 
•  Ancestry information 
•  Private workspace 
•  State information 
Project 1 Project 1 Project 2 
Project 3 
Local repository 
[~/my_project] 
•  All versions 
•  Ancestry information 
Project 1 
My computer Distant server 
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Core notions > 
A scenario with 2 developers and a remote 
repository? 
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Core notions > Get a project 
clone 
Repository 
Developer A 
Repository 
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Core notions > Commit 
push 
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Developer A 
Developer B 
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Core notions > Commit 
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Core notions > Conflict 
first push 
Repository 
Developer A 
Developer B 
Repository 
Repository 
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Core notions > Conflict 
second push : failing 
Repository 
Developer A 
Developer B 
Repository 
Repository 
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Core notions > Conflict 
pull : automatic merge and conflict 
Repository 
Developer A 
Developer B 
Repository 
Repository 
conflict 
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Core notions > Conflict 
diff 
Repository 
Developer A 
Developer B 
Repository 
Repository 
conflict 
solved 
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Core notions > Conflict 
commit 
Repository 
Developer A 
Developer B 
Repository 
Repository 
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Core notions > Conflict 
push 
Repository 
Developer A 
Developer B 
Repository 
Repository 
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Core notions > Version tagging 
 
•  Often used to tag the repository on important events such as a 
software release or article submission 
•  Allows you to easily retrieve a specific version of the software/article 
•  Use / distribute a given release 
•  Reproduce bugs for a given release 
   my_project-v1.3 
•  Push a tag: 
      git push origin mytag 
     or git push --tags 
tag 
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Core notions > Branch 
Why? 
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Core notions > Branch 
•  A branch = a reference to a commit 
•  Maintenance and development 
(maintain version N and develop 
version N+1) 
•  Work on a project sub-set (one 
branch per feature) 
•  Experimental development 
•  Save commits temporarily 
 
new 
branch 
main 
branch 
(trunk)  
branch 
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Core notions > Branches merging 
merge 
"Merge branches" : 
 Bring changes from a branch to 
another branch 
new 
branch 
main 
branch 
(trunk) 
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Work unit of Source Code Management 
A repository contains the complete history of the project  (i.e. all the 
revisions) 
A revision (a.k.a. commit or version)  
 • Is a snapshot of all the tracked files 
 • Is usually based upon one other revision  
 • Corresponds to an identified author  
 • Contains a message that explains the rationale for the 
modifications introduced by the revision and any other info the 
author considers relevant  
 • Is atomic 
 For example, changeset = modifications on « calc.c AND calc.h ». 
38 
Git : le fil d’Ariane de vos projets, pilier des forges modernes - Claire MOUTON 
Identifying a commit 
A commit has a unique identifier : 
•  Revision number (SHA-1 identifier) 
•  String (commit message) 
A commit can be identified in multiple ways, e.g.:  
 • Its SHA1 (possibly abbreviated)  
 • A reference (e.g. HEAD)  
 • An indirect reference : HEAD^, HEAD~, ...  
 • A branch name  
 • ...  
 • A tag  
 
39 
Centralized SCM 
> CVS and Subversion (SVN) 
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CVS and its evolution, SVN 
 
•  Are versioned : 
•  Files 
•  Directories 
•  Meta-data (properties) 
•  Possible to move / rename elements (no history loss) 
•  Atomic commit 
•  Done only if the whole operation is a success 
•  One revision number by commit (per file for CVS) 
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SVN 
> Exchanges with (remote) repository 
commit update 
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Conclusion on centralized SCM 
A central/core repository 
Easy to use 
 
 Need to be on line for almost commands 
Privileged users (committers) 
CVS SVN 
Distributed 
SCM (Git) 
past present future 
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Distributed SCM 
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Policy example: centralized 
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Policy example: distributed 
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Decentralized benefits ? 
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Decentralized benefits 
•  Each developer can have his own repository 
•  Off-line use (commands available offline) 
–  ex: Do a local commit 
•  Create a branch without having to ask authorization 
–  ex: Open Source community 
•  Synchronisation needed between repositories 
•  pull = get changes from a remote repository to your local repository 
•  push = post your changes to a remote repository 
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Exchanges between (remote) repositories 
push pull 
push pull 
pull push 
pull 
pull 
push 
push 
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https://openclassrooms.com/courses/gerez-vos-codes-source-avec-git 
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Hg-Git mercurial plugin 
Adds the ability to push to and pull from a Git server repository from 
Mercurial. 
 
This means you can collaborate on Git based projects from Mercurial, 
or use a Git server as a collaboration point for a team with developers 
using both Git and Mercurial. 
 
 
 
 
 
http://hg-git.github.io/ 
https://www.mercurial-scm.org/wiki/HgGit 
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Decentralized SCM 
> Git basic 
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Git > Local operations 
    
commit 
master 
topic 
Main line 
New 
branch 
Current line 
Git user 
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Git > Conflict 
commit 
master 
topic 
conflict 
resolution 
    Git user 
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Git > Distant operations 
master 
origin 
clone 
master 
pull fetch merge 
cherrypick 
= + 
    Remote machine 
    Local machine 
55 
Git : le fil d’Ariane de vos projets, pilier des forges modernes - Claire MOUTON 
Git > Workflow 
Remote 
Local 
1. clone 
2. commit 
3. push 
> Classic working 
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> Classic working 
Git > Workflow 
Remote 
Local 
1. clone 
2. commit 
3. push 
Remote 
Local 
1. pull 
2. commit 
3. push 
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Decentralized SCM 
> Git synthesis 
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Git 
Good visualization and branch handling, available locally: 
saving of intermediary states, working on distinct features, 
experiments, … 
 Easy merge of branches, cherrypick for one single commit 
 All operations available locally in a sandbox, except push and pull 
Flexible: undo / modify commits, locally before sharing 
Hooks pre/post (commit, update ...) 
Bisection: finds the guilty commit (the one that introduced the bug) 
Efficient on big projects (Linux kernel) 
Available on Linux, OS X and Windows 
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Around Git 
GUIs 
•  Built-in GUI tools (Windows, Linux, MacOS): 
•  for browsing : gitk 
•  for committing : git-gui 
•  qgit (a repository browser written in C++ using Qt) 
•  SmartGit (Windows, Linux, MacOS) 
•  GitKraken (Windows, Linux, MacOS) 
•  SourceTree (Windows, MacOS) 
•  TortoiseGit via Putty (Windows) 
•  GitHub Desktop (Windows, MacOS) 
•  SourceTree (Windows, MacOS) 
•  https://git-scm.com/downloads/guis/ 
 
 
Users 
Linux kernel 
Wine 
X.org 
Android 
Kitware Useful links 
•  http://git-scm.com/ 
Plugins for IDE 
Vim 
Emacs 
Eclipse 
Visual Studio 
TextMate 
… 
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Around Git > gitk 
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Around Git > git-gui 
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Around Git > qgit 
 
Browse revisions history 
View patch content and changed files 
Graphically follow different development branches  
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Around Git > mergetool 
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Around Git > configuring mergetool 
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Around Git > online visualization of your repository 
 
 
 
– gitweb by default 
– gitolite 
– gitblit 
– gitbucket 
– gogs 
– kallithea 
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Around Git > online visualization of your repository 
 
 
 
Gitolite CREATIS example : 
The list of projects 
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Around Git > online visualization of your repository 
 
 
 
Gitolite CREATIS example : 
The log for one project 
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Around Git > online visualization of your repository 
 
 
 
Gitolite CREATIS example : 
A commit 
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Around Git > online visualization of your repository 
 
 
 
Gitolite CREATIS example : A commitdiff 
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Conclusion 
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Conclusion 
•  A decentralized SCM remains a tool 
•  No default usage policy 
•  Policy to be defined 
–  From centralized to decentralized 
–  Pull-only vs shared-push 
Anarchic Centralized Linux kernel model 
Branch by functionality 
or 
Release train 
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Conclusion 
•  Workflow examples : 
–  Centralized workflow 
–  One branch per functionality 
–  Workflow Gitflow (branches master, develop, release-v*) 
–  Duplication workflow (fork to get your own public repository) 
 
 https://fr.atlassian.com/git/tutorials/comparing-workflows/ 
 http://nvie.com/posts/a-successful-git-branching-model/ 
 
Centralized-style workflow Integration manager workflow 
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Examples and Demonstration 
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Demonstration with the GUI SmartGit 
  
•  History browsing 
•  Commit locally 
•  Push to remote repository 
•  Pull from remote repository 
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Advised practice > How to commit properly? 
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Advised practice > How to commit properly? 
  
•  A commit is not a backup! 
•  A commit should be atomic: it corresponds to one specific feature 
(a bug correction, a new function…). 
•  Before a commit:  
•  Clean the code (explicit variable names, comments, Doxygen 
documentation, …).  
•  Check the compilation and the execution.  
•  Pass the tests.  
•  Git diff to choose what you are committing.  
•  Commit message: 
•  Concise and precise. For example:  
•  # IssueNb Added the method FunctionName to the class ClassName. 
•  # IssueNb Removed the file BadClass.c.  
•  # IssueNb Fixed a bug in Class::Method : the method performed bad 
access.  
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Advised practice 
  
 
•  Commits should be atomic, with pertinent messages 
•  Synchronize frequently to avoid conflicts 
•  Bug / task manager allowing to link a commit to an issue 
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Classic workflow 
Every one has a local repository on his machine, a reference repository 
exists on a server.  
git clone repository_URL – to retrieve a module 
git pull origin master –  to retrieve the latest version from the server to 
update your local version 
git status – is recommended to see the status of your local repository and 
the modifications ready for the commit (i.e. in the index) 
git diff – to check the current modifications since the last commit 
git add modified_file – to add a new file to the module 
git commit -a –m”Appropriate message describing the fixed bug or the 
feature added."  – to create a local commit for all added files 
git push origin master – to post your local commits to a remote repository 
git log – to view the history with commit messages and authors 
git command --help – integrated help 
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Source : https://forge.cnrs.fr/git/commandes_GIT.pdf 
Septembre 2015 Guillaume HARRY | Guide d’utilisation Git : Co mandes de base 
Commandes Git Configuration git config --global user.name "nom" 
git config --global user.email "prenom.nom@cnrs.fr" 
git config --global color.ui auto 
git config --global credential.helper cache 
git config --global http.postBuffer 524288000 
• Vérifier la configuration 
git config --global –l 
Créer un dépôt 
• Créer un dépôt vide  
git init projet 
• Créer un dépôt en clonant un dépôt distant  
git clone url 
• Créer un dépôt local dans un répertoire local existant  
cd repertoire_projet 
git init git add –A 
Ignorer des fichiers 
• Créer la liste des fichiers à ignorer et la publier 
git config --global core.excludefiles **/*.log 
Modifier le fichier .gitignore 
git add .gitignore 
git commit –m "Partage des fichiers à ignorer" 
• Afficher la liste de tous les fichiers ignorés  
git ls-files --other --ignored --exclude-standard  
Historique 
• Afficher tous les commits (format par défaut ou court) 
git log  
git log --pretty=-short  
• Afficher les x derniers commits  
git log -n x  
• Afficher les commits d'un fichier ou d’un répertoire 
git log fichier  
git log repertoire/  
• Afficher des statistiques pour chaque fichier modifié  
git log --stat  
• Afficher le contenu d'un commit  
git show id_commit  
Modifications locales 
• Annuler les modifications réalisées dans un fichier 
git checkout -- fichier  
git reset [--mixed] HEAD fichier  
• Ajouter des fichiers au prochain commit 
git add fichier1 fichier2 fichier3  
• Enlever un fichier du prochain commit 
git rm --cached fichier 
• Supprimer un fichier 
git rm fichier  
• Supprimer récursivement les fichiers d'un répertoire  
git rm repertoire/ -r  
• Renommer un fichier  
git mv fichier nouveau_nom  
• Déplacer un fichier  
git mv fichier destination/  
• Afficher l'état des fichiers nouveaux ou modifiés  
git status  
• Afficher les modifications des fichiers suivis modifiés 
git diff  
• Afficher les modifications du prochain commit  
git diff --cached  
• Effectuer un commit  
git commit  
git commit -a (ajouter automatiquement les fichiers) 
git commit -m "Message du commit" 
• Modifier le dernier commit  
git commit --amend  
• Etiqueter le dernier commit  
git tag nom_tag  
• Annuler les n derniers commit  
git revert HEAD ( dernier commit ) 
git revert HEAD~ ( 2 derniers commit ) 
git revert HEAD~2 ( 3 der iers commit ) 
• Retourner à la version du dernier commit  
(Supprime les nouveaux fichiers et les modifications)  
ATTENTION : Cette opération ne peut pas être annulée 
git reset --hard HEAD  
Branches 
• Afficher la liste des branches  
git branch  
• Créer une nouvelle branche  
git branch nom_branche  
• Basculer sur une branche  
git checkout nom_branche  
• Fusionner une branche dans la branche courante  
git merge nom_branche  
• Supprimer localement une branche  
git branch -d nom_branche  
• Afficher les différences entre deux branches  
git diff nom_branche1...nom_branche2 
Dépôts distants 
• Afficher la liste des dépôts déclarés  
git remote -v  
• Afficher des informations sur un dépôt 
git remote show nom_depot (ex:origin)  
• Déclarer un dépôt 
git remote add chemin|url  
• Déclarer le dépôt origin 
git remote add origin url 
• Récupérer les données d'un dépôt déclaré  
git fetch nom_depot 
• Récupérer les données de la branche d'un dépôt 
et fusionner dans la branche courante  
git pull [nom_depot] [nom_branche_distante]  
• Publier les modifications locales d'une branche 
git push [nom_depot] [nom_branche_locale]  
• Supprimer une branche dans un dépôt déclaré  
git push nom_depot :nom_branche_distante 
 
git push nom_depot --delete 
  nom_branche_distante 
• Publier les information de tags 
git push nom_depot --tags  
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Source : 
https://services.github.com/on-demand/downloads/fr/github-git-
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